
623 

Environmental Protection Agency Pt. 60, App. B, Spec. 4B 

1.5 times the pollutant concentration cor-
responding to the emission standard level 
and the span value. For the high-range scale, 
the high-level value shall be set at 2000 ppm, 
as a minimum, and the range shall include 
the level of the span value. There shall be no 
concentration gap between the low-and high- 
range scales. 

7.0 Reagents and Standards 

Same as Section 7.0 of PS 2. 

8.0 Sample Collection, Preservation, Storage, 
and Transport 

8.1 Relative Accuracy Test Procedure. 
Sampling Strategy for reference method 
(RM) Tests, Number of RM Tests, and Cor-
relation of RM and CEMS Data are the same 
as PS 2, Sections 8.4.3, 8.4.4, and 8.4.5, respec-
tively. 

8.2 Reference Methods. Unless otherwise 
specified in an applicable subpart of the reg-
ulation, Methods 10, 10A, 10B, or other ap-
proved alternative is the RM for this PS. 
When evaluating nondispersive infrared 
CEMS using Method 10 as the RM, the alter-
native interference trap specified in Section 
16.0 of Method 10 shall be used. 

8.3 Response Time Test Procedure. The 
response time test applies to all types of 
CEMS, but will generally have significance 
only for extractive systems. 

8.3.1 Introduce zero gas into the analyzer. 
When the system output has stabilized (no 
change greater than 1 percent of full scale 
for 30 sec), introduce an upscale calibration 
gas and wait for a stable value. Record the 
time (upscale response time) required to 
reach 95 percent of the final stable value. 
Next, reintroduce the zero gas and wait for a 
stable reading before recording the response 
time (downscale response time). Repeat the 
entire procedure three times and determine 
the mean upscale and downscale response 
times. The slower or longer of the two means 
is the system response time. 

8.4 Interference Check. The CEMS must 
be shown to be free from the effects of any 
interferences. 

9.0 Quality Control. [Reserved] 

10.0 Calibration and Standardization. 
[Reserved] 

11.0 Analytical Procedure 

Sample collection and analysis are concur-
rent for this performance specification (see 
Section 8.0). Refer to the RM for specific an-
alytical procedures. 

12.0 Calculations and Data Analysis. Same as 
Section 12.0 of PS 2 

13.0 Method Performance 

13.1 Calibration Drift. The CEMS calibra-
tion must not drift or deviate from the ref-

erence value of the calibration gas, gas cell, 
or optical filter by more than 5 percent of 
the established span value for 6 out of 7 test 
days. 

13.2 Relative Accuracy. The RA of the 
CEMS must be no greater than 10 percent 
when the average RM value is used to cal-
culate RA, 5 percent when the applicable 
emission standard is used to calculate RA, or 
within 5 ppmv when the RA is calculated as 
the absolute average difference between the 
RM and CEMS plus the 2.5 percent con-
fidence coefficient. 

13.3 Response Time. The CEMS response 
time shall not exceed 1.5 min to achieve 95 
percent of the final stable value. 

14.0 Pollution Prevention [Reserved] 

15.0 Waste Management [Reserved] 

16.0 Alternative Procedures 

16.1 Under conditions where the average 
CO emissions are less than 10 percent of the 
standard and this is verified by Method 10, a 
cylinder gas audit may be performed in place 
of the RA test to determine compliance with 
these limits. In this case, the cylinder gas 
shall contain CO in 12 percent carbon dioxide 
as an interference check. If this option is ex-
ercised, Method 10 must be used to verify 
that emission levels are less than 10 percent 
of the standard. 

17.0 References 

Same as Section 17 of PS 4. 

18.0 Tables, Diagrams, Flowcharts, and 
Validation Data 

Same as Section 18.0 of PS 2. 

PERFORMANCE SPECIFICATION 4B—SPECIFICA-
TIONS AND TEST PROCEDURES FOR CARBON 
MONOXIDE AND OXYGEN CONTINUOUS MONI-
TORING SYSTEMS IN STATIONARY SOURCES 

a. Applicability and Principle 

1.1 Applicability. a. This specification is 
to be used for evaluating the acceptability of 
carbon monoxide (CO) and oxygen (O2) con-
tinuous emission monitoring systems 
(CEMS) at the time of or soon after installa-
tion and whenever specified in the regula-
tions. The CEMS may include, for certain 
stationary sources, (a) flow monitoring 
equipment to allow measurement of the dry 
volume of stack effluent sampled, and (b) an 
automatic sampling system. 

b. This specification is not designed to 
evaluate the installed CEMS’ performance 
over an extended period of time nor does it 
identify specific calibration techniques and 
auxiliary procedures to assess the CEMS’ 
performance. The source owner or operator, 
however, is responsible to properly calibrate, 
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maintain, and operate the CEMS. To evalu-
ate the CEMS’ performance, the Adminis-
trator may require, under section 114 of the 
Act, the operator to conduct CEMS perform-
ance evaluations at times other than the ini-
tial test. 

c. The definitions, installation and meas-
urement location specifications, test proce-
dures, data reduction procedures, reporting 
requirements, and bibliography are the same 
as in PS 3 (for O2) and PS 4A (for CO) except 
as otherwise noted below. 

1.2 Principle. Installation and measure-
ment location specifications, performance 
specifications, test procedures, and data re-
duction procedures are included in this spec-
ification. Reference method tests, calibra-
tion error tests, calibration drift tests, and 
interferant tests are conducted to determine 
conformance of the CEMS with the specifica-
tion. 

b. Definitions 

2.1 Continuous Emission Monitoring System 
(CEMS). This definition is the same as PS 2 
Section 2.1 with the following addition. A 
continuous monitor is one in which the sam-
ple to be analyzed passes the measurement 
section of the analyzer without interruption. 

2.2 Response Time. The time interval be-
tween the start of a step change in the sys-
tem input and when the pollutant analyzer 
output reaches 95 percent of the final value. 

2.3 Calibration Error (CE). The difference 
between the concentration indicated by the 
CEMS and the known concentration gen-
erated by a calibration source when the en-
tire CEMS, including the sampling interface 
is challenged. A CE test procedure is per-
formed to document the accuracy and lin-
earity of the CEMS over the entire measure-
ment range. 

3. Installation and Measurement Location 
Specifications 

3.1 The CEMS Installation and Measurement 
Location. This specification is the same as 
PS 2 Section 3.1 with the following additions. 
Both the CO and O2 monitors should be in-
stalled at the same general location. If this 
is not possible, they may be installed at dif-
ferent locations if the effluent gases at both 
sample locations are not stratified and there 
is no in-leakage of air between sampling lo-
cations. 

3.1.1 Measurement Location. Same as PS 2 
Section 3.1.1. 

3.1.2 Point CEMS. The measurement point 
should be within or centrally located over 
the centroidal area of the stack or duct cross 
section. 

3.1.3 Path CEMS. The effective measure-
ment path should: (1) Have at least 70 per-
cent of the path within the inner 50 percent 
of the stack or duct cross sectional area, or 

(2) be centrally located over any part of the 
centroidal area. 

3.2 Reference Method (RM) Measurement 
Location and Traverse Points. This specifica-
tion is the same as PS 2 Section 3.2 with the 
following additions. When pollutant con-
centration changes are due solely to diluent 
leakage and CO and O2 are simultaneously 
measured at the same location, one half di-
ameter may be used in place of two equiva-
lent diameters. 

3.3 Stratification Test Procedure. Stratifica-
tion is defined as the difference in excess of 
10 percent between the average concentra-
tion in the duct or stack and the concentra-
tion at any point more than 1.0 meter from 
the duct or stack wall. To determine wheth-
er effluent stratification exists, a dual probe 
system should be used to determine the aver-
age effluent concentration while measure-
ments at each traverse point are being made. 
One probe, located at the stack or duct cen-
troid, is used as a stationary reference point 
to indicate change in the effluent concentra-
tion over time. The second probe is used for 
sampling at the traverse points specified in 
Method 1 (40 CFR part 60 appendix A). The 
monitoring system samples sequentially at 
the reference and traverse points throughout 
the testing period for five minutes at each 
point. 

d. Performance and Equipment Specifications 

4.1 Data Recorder Scale. For O2, same as 
specified in PS 3, except that the span must 
be 25 percent. The span of the O2 may be 
higher if the O2 concentration at the sam-
pling point can be greater than 25 percent. 
For CO, same as specified in PS 4A, except 
that the low-range span must be 200 ppm and 
the high range span must be 3000 ppm. In ad-
dition, the scale for both CEMS must record 
all readings within a measurement range 
with a resolution of 0.5 percent. 

4.2 Calibration Drift. For O2, same as speci-
fied in PS 3. For CO, the same as specified in 
PS 4A except that the CEMS calibration 
must not drift from the reference value of 
the calibration standard by more than 3 per-
cent of the span value on either the high or 
low range. 

4.3 Relative Accuracy (RA). For O2, same as 
specified in PS 3. For CO, the same as speci-
fied in PS 4A. 

4.4 Calibration Error (CE). The mean dif-
ference between the CEMS and reference val-
ues at all three test points (see Table I) must 
be no greater than 5 percent of span value for 
CO monitors and 0.5 percent for O2 monitors. 

4.5 Response Time. The response time for 
the CO or O2 monitor must not exceed 2 min-
utes. 
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e. Performance Specification Test Procedure 

5.1 Calibration Error Test and Response 
Time Test Periods. Conduct the CE and re-
sponse time tests during the CD test period. 

F. The CEMS Calibration Drift and Response 
Time Test Procedures 

The response time test procedure is given 
in PS 4A, and must be carried out for both 
the CO and O2 monitors. 

7. Relative Accuracy and Calibration Error Test 
Procedures 

7.1 Calibration Error Test Procedure. Chal-
lenge each monitor (both low and high range 
CO and O2) with zero gas and EPA Protocol 
1 cylinder gases at three measurement points 
within the ranges specified in Table I. 

TABLE I. CALIBRATION ERROR CONCENTRATION 
RANGES 

Measurement 
point 

CO Low 
range 
(ppm) 

CO High 
range (ppm) O2 (%) 

1 ........................... 0 –40 0 –600 0 –2 
2 ........................... 60 –80 900 –1200 8 –10 
3 ........................... 140 –160 2100 –2400 14 –16 

Operate each monitor in its normal sampling 
mode as nearly as possible. The calibration 
gas must be injected into the sample system 
as close to the sampling probe outlet as prac-
tical and should pass through all CEMS com-
ponents used during normal sampling. Chal-
lenge the CEMS three non-consecutive times 
at each measurement point and record the 
responses. The duration of each gas injection 
should be sufficient to ensure that the CEMS 
surfaces are conditioned. 

7.1.1 Calculations. Summarize the results 
on a data sheet. Average the differences be-
tween the instrument response and the cer-
tified cylinder gas value for each gas. Cal-
culate the CE results according to: 

CE d FS= ×/ ( )100 1
where d is the mean difference between the 

CEMS response and the known reference 
concentration and FS is the span value. 
7.2 Relative Accuracy Test Procedure. Fol-

low the RA test procedures in PS 3 (for O2) 
section 3 and PS 4A (for CO) section 4. 

7.3 Alternative RA Procedure. Under some 
operating conditions, it may not be possible 
to obtain meaningful results using the RA 
test procedure. This includes conditions 
where consistent, very low CO emission or 
low CO emissions interrupted periodically by 
short duration, high level spikes are ob-
served. It may be appropriate in these cir-
cumstances to waive the RA test and sub-
stitute the following procedure. 

Conduct a complete CEMS status check 
following the manufacturer’s written in-

structions. The check should include oper-
ation of the light source, signal receiver, 
timing mechanism functions, data acquisi-
tion and data reduction functions, data re-
corders, mechanically operated functions, 
sample filters, sample line heaters, moisture 
traps, and other related functions of the 
CEMS, as applicable. All parts of the CEMS 
must be functioning properly before the RA 
requirement can be waived. The instrument 
must also successfully passed the CE and CD 
specifications. Substitution of the alternate 
procedure requires approval of the Regional 
Administrator. 

8. Bibliography 

1. 40 CFR Part 266, Appendix IX, Section 2, 
‘‘Performance Specifications for Continuous 
Emission Monitoring Systems.’’ 

PERFORMANCE SPECIFICATION 5—SPECIFICA-
TIONS AND TEST PROCEDURES FOR TRS CON-
TINUOUS EMISSION MONITORING SYSTEMS IN 
STATIONARY SOURCES 

1.0 Scope and Application 

1.1 Analytes. 

Analyte CAS No. 

Total Reduced Sulfur (TRS) .......................... NA 

1.2 Applicability. This specification is for 
evaluating the applicability of TRS contin-
uous emission monitoring systems (CEMS) 
at the time of installation or soon after and 
whenever specified in an applicable subpart 
of the regulations. The CEMS may include 
oxygen monitors which are subject to Per-
formance Specification 3 (PS 3). 

1.3 The definitions, performance specifica-
tion, test procedures, calculations and data 
analysis procedures for determining calibra-
tion drifts (CD) and relative accuracy (RA) of 
PS 2, Sections 3.0, 8.0, and 12.0, respectively, 
apply to this specification. 

2.0 Summary of Performance Specification 

The CD and RA tests are conducted to de-
termine conformance of the CEMS to the 
specification. 

3.0 Definitions 

Same as in Section 3.0 of PS 2. 

4.0 Interferences [Reserved] 

5.0 Safety 

This performance specification may in-
volve hazardous materials, operations, and 
equipment. This performance specification 
may not address all of the safety problems 
associated with its use. It is the responsi-
bility of the user to establish appropriate 
safety and health practices and determine 
the applicable regulatory limitations prior 
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